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INTRODUCTICN
Agricultural economic research is raking its first stess in
Brazilian institutions. The most doveloped sectors are related to

farm management and general farm economics. Oaly recen
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in economic research been focused at agricultural markeiing., Farketing

-

research in international trade is seversl years older and to a certain

[h}

htlvy more advance

f

marketing system and about the factors affecting demand for focod in
general as well as factors influencing the demand for specific
agricultural commodities. Research information is needed in nsarly
every phase of marketing to give guidance to the growing marketing
system and to mors efficiently allocazte resources within the
agricultural marketing activities and between agricultursl marketing
and otherreconomic acztivities in the Brazzilian ecconony. |
Basic changes in consumption are occurring becausze of a
substantial movement of people from the rural to the urban zones.
Rising income levels, the iﬁpact of a spreading educational systen,
the continuous flow of people from foreign countries to Brazil, and an

inereasing change in the religious balance of power are considered to
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be important factors infive nelng chanzes in censumplion satterne.

Also marketing structures and processes have been changing ir the jast

decade. Producer organizations seeking greater barzaining powar,
goverrnment actions in the transportation and processing sectors,

norizontal and vertical integration in the finsl s
prozess are Some of the more commonly recognized changes thay are
occuring. Private rarketing firms now under keen competition are
striving for greater efficiency and lowsr tosts.  Also, increased
advertising and sales promotion by those firms have been no

Changes are also ozcurring in production techninguss. Producers
located near the larger markets ara beginning to use irproved animals,
seeds and plants. Intenaified nas of fertilizears,
concentrated fesds are now prevalent. Also, mechanizatios is occurring
on zmany farms, esnacially sommawpinl POULLIy faruss. Tho wso of
sclentilic management and of market information ars increasingly
spreading,

In selecting the area and a problem for a research pr Ject,
consideration was given to developkng research in markets of greater
dimension, such as the cities of Sao Paulo, Rio de Janeiro cr even the.
state capital of Belo Horizonte. Also, the selection of a city or town
which could be taken as more representative for the countr& as a whole
was given consideration. However, it was felt that for a pilot study
much could be gained in terms of results and methodolozy if attentien
was feocused at a smaller geograpnlual area and if attention was

focused on a single ¢ mrodity. The area selected for the present study

is the town of Vicosa, in the state of Minas Gerais, Erazil. The
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particular selected commodity is‘eggs. Procustion and zarksting of
epgs constitute an activity of increasing speciziization anc cecononis
volume.

The major egg producing units are now developing near thre
center of that town'as new coznmer:ial producers are re-lacin
cost producers (farmers who do rot have an aliernative enterorice for
small flocks of low producing chickens) located in the wursl areas,

resulting in some fundamentel changes in the production structure.

f=)

Assembling is absent, transportation’ is mostly on foot,; preservation
facilities are lacking, grading is not performed 2%t 211 and GEZs are
LR T SR St U WU Y | o TP T L I e f
Dvdad LaURGECR aty SO Ousms. CEOGRLET s Al mEIACuaily Bt s w0 1oL

Lave good information about demand characteristics and patterns o
CHNOWIDUVIUI,.

The specific problem to be investigated in this study is the
influence of soclal end econcmic factors upon the guaniities of
purchased eggs. This study of the market of Vicosa should provide

other

o

informatien and methodoloegical procedures wuseful in aralysin

cormodities and other markets. The information should preovide guides

L
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for making changes in preoduction and marketing pro
is assumed that if consumers have more information on which to base

decisions they will be in a better positicn to maximize satisfaction.

- Objectives
The general objective of this study is to ldentify the primary
factors affecting the demand for purchased egzs in Viccsa and to

determine how these factors affect the quantity of egzs purchased,
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Specifically, the objectives are:

(1) to determine the effacts of race, -ebhnic origin, living

on the per capita ezg purchases.
(2) to estimste a demand funciion for rurchased eg5zs including
price of eggs, income level, education level, size of family

and number of children as causal variables.

(3) to estimate the price and income elasticities of demand

for purchased eggs.

The remainder of this chapter consisis of a brief review of
literature closely related to this study. A detailed descripticn of
the market and characteristics of the populaticn are presented in
Chapter II. A theoretical framework censisting of a sirplificed ceman
model and of a ccncepﬁual frameworx for qualit Lative faciers is discussad
in Chapter III. Chapter IV consists of a discussicn on procedures used
in the two groups of analyses. Results are discussed in Chapters V and

VI and the summary and cenclusions are presented in Chapter VII. The

sampling procedure is presented in Appendix A.

Review of Literature

A brief review of the literature concerning social and economi
factors influencing egg consumption indicastes that prices paid, famils
3E : I 5
income, size or composition of the family and race or nationality are

™

the most important factors affecting the demand for eggs.
Aplin (1952) in a study conducted in the retail level, in Ithaca,
New York, observed among cther findings that the demand for special

delivery eggs was very price elastic. ( € =-4.87) This stucy
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in crder to determine the demand for high-gquality esrs and Lo analyze

the effect of a promcticnal pregram ¢n egg sales. The study was

conducted in five stores during 16 weeks.

'..J

Quackenbush (1940) in a consumer panel study operated in Lanuing,
Michigan concluded that prices p2id for eggs dc not apzear to e
related to the gquantity of eEgs purchased.{ The consumers with higher
incores purchased larger sizes and higher priced eggs. The study covers
an eignt year period and includes over 100,000 fcod purchase diaries
which were returned by about 250 families. The aralysis consists of
ss-tabulations. The author also indicated that <nco-s level and
education of homemakers appear to have little relaticnship to ezg
consumption., Family compositiorn znd age of hnomemaker, however, seemod
associzted.

-

Gerra {1955; in a review of lliteraturs on cdenand an

ol
s
'
[~
[
o

structure for eggs reports elasticities of demand for €8s ranging

from -0.3 to <1.3. Cross-sectional studies and time series studies

were included in his review. Also, different types of eguations were

used by the different authors. In his own research Cerra cbtained an
income elasticity of demand eguals to 0.2, From the other studies
included in his review, inccme elasticity of demend ranzes from 0.3
to 1.1. |

Baker and Goldmen (1951) in a cross-secticnal study of habits,

preferences, and demands of Des Mcines egg consumers concluded that

inceme was an impertant factor determining the consurpiicon rate of eggs.

They also reperted that educaticn and race were important seciclegical

factors influencing egg consumption. ;kc a“&lyfes inveived mestly
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cross-tabulations.

Rockwell (195%) in an enzlysiz of data collected in the 1955
Household Food Consumpticn Survey indicated that income elasticity of
demand for eggs was higher { &€ = C.19) among wealthier families than

among low income families ( € = £.17) and middie income familics
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( € = 0.16). These results refer énly to non-farm househo
based on the value of censurption per person. Furlhermore, Hockwell
reports "elasticities of demand with respect to household s_izeﬁ Tanging
from € = -0.12 (high family-income-class} to € = <0,20 (mecdium fanily-
income class) and to € = -0,26 (low femily-income class). These alsc
refer to non-farm households and are based on value of censumption per
person,

Byiund (Eeported oy Cerra, 135%) in & study conducted in

Pannsylvania, reported that ithe relatic
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consumptien (Xl) and per capita inccme (Ap) was differsnt for househelds

L

with and without children. The logerithmic functions were:
(a) For households with children:

log Xy = C.9L #(g.gg)log Xy
) - L)

50,92 s =0.02
{(b) For households without children:

log X3 =-C.52 ¢ (g.gg)log X5

2 =041 s = 0.0L .
The results of this study also seem to indicate that, as far as the

consumption of eggs is cencerned, the nuxter of children in a heousehold

is a more important factor than the size of the household itself.



o SR A e,

el * o T T T U P L

b L

L maE

Jasper (1953) in a review of consumer egg studi

]

family size was one of the most important factors infl

for eggs. He also reports that race of consuzers was an important
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factor influencing egg consumption. Jewish pecple {in New York
had the highest egg consumption and regrces the lowest, the negrees
(in Columbus, Chic) usecd fewer eggs than white pecple.

Slocum and 3wanscn (1954) in a cress-sectional study ccnducted in

[0}

Seattle, Washington, observed that the volume cf each purchase wa
associgted with the race of consumers, ite fa%lllew buying larger
volumes than non-white,

Tax (1658) in a study of changing consurption petterns in rural
Guatewala indicates thal consumplion of eggs increased when the Indian

advanced in the sccial scale and became a Ladino (sceizl group o

:.‘i

Spanish predominancy). He zlso points oub the reiaiionship
censumption levels and income levels. In the lower income level the

Indians had a per capita weekly consumption of eggs of 21 grams and

“the Ladinos had a per capita weekly consumption of Al grams., In the

upper income 1evel the Indians had a per capita weekly consumption of eggs
equal to 41 grams and the Ladinos hac a per capita weekly consumption of
129 grams.

Taylor, Owens and Jasper (1954) in twe cross-secticnal studies
conducted with 605 families in Providence, Rhode Island, reported that
the proporticn of families whose per capita consumption was less than 6

eggs varied from 50 per cent in the case of the German, Dutch and

Scandinavian families to 38 per cent for the Italizn and French farilies.

There were no significant differences amcng naticnality groups in the

proportion of families consuming over 12 eggs. The author also stated
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: that per capita censumption decreased markedly with increases in family

siz

Yy

e, Number of children showed the saze type of relationshi

found with size of family.
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. CHAPTER II

PCPULATION CHARACTERISTICS AND DESCRIPTION OF THE MARKET

Tre purpose of this chapter is to give a basic description of

the town of Vicosa, its pepulation, and the egg production and marketing
activities in this area. 4lsc, an attenpt will be made to describe
what might be considersd a "typizal consumer™. Because of the lack ¢
available data, part of this descriptive background informaticn is 5ased
an data obtained from the samplel/ being used in this study.

) ~

ie county of Vicosa 1s located in trhe stale of Minas Gerals, in

T
the economic region called Zona da Mata. The town of Vicosa is located

in the county with the same name. It is approximately 140 miles north
b2 J

!

of Rio de Janeiro, €0 miles south of the state capital {Selo Horiz‘nte},

and 470 miles southeast of Brasilia.

Population Characteristics

In ﬁerms of population the town cf Vicosa is the lérgest
metropolitan area in the county of Vicecsa. 4According to the 1960
censﬁs survey the population of the town of Vicosa was 11,L72 people.
From 1950 to 1960 the average population increase was L.5 per cent a

year. The rate of birth for the same pericd was 4.0 per cent a year,

 According to the 1960 census approximztely 52 per cent of the peopls

are mzales, The last census survey alsoc indicates an increasing

1/ 3Jee Appendix 4. Jampling Procecures
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migration of farm people from the surrounding districts and counties

to the town of Vicosa. This seems to be aa i important aspect to be
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taken in consideration in future pelicie
seem to be fundamentally different from city pecple in terms of food

consumption habits and in terms of changing their pattern of censumpticon

ategories, namely white, negro and mulatio people. An attempt to
classify these categories under scientific criteria wouid constitute
a risk, for in Brazilian comaunities the corncept of a "race" is guite
different from many other parts of the world. in Erazil, race is
classification dees not

a subjective concept. A "white® or negro’
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necessarily mean giihor Lurcpean or Alrican ALCESLIY Or a precominantly
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white or dark co
white cor negro Lhan tne opposite coler. An investisator attempling te
classify people according to race would need to be well versed in
anthropology in order to obtain a really scienﬁifically precise
classificaticn of the country's populatiocn.

According to the "flexible' census clasolflcaulon the negroes
mike up the smalle st fraction of the pOpulation, followed by the
muiattoes, while the largest proportion of the pqpulation consists of
whites. Ancther pcssible source of bias in racial classification is the
tendency for "‘Hluen‘ng" In the areas where intermarriages are
prevalent and there is a large pfoportion of negro, there appears ic te
& tendency to avoid the classification of negre. However, in those
areas where intermarriages are not as prevalent and there is a small

proportion of negro, the tendency is to emphasize the negro
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classification,
revious researchl/ shows the average housenold size ta na L.2

persons and 61.5 per cent of the households had 5 or more -ecnle.

-

Households inclucde servants having meals at the same house. The
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average number of children under 11 years of zz

and 64.6 per cent of the houscheldis hac 2 or less children

The farm population was not included in this ztudy, The urban
population (that living in the town of Vicosa) constiﬁutes L2.L5
per cent of the county's total population. Its locaticnal distribution
o : is as followsl/; 56.€ per cent are located in ithe center, 36.2 per

cent are located in the suburban area, and 7.2 ter cent are on the

university campus,

e g v

The major part of the populaticn is of Portuguese origin. Tre

first settlers came to the area about twn himd=ad veare zpn,  Since

"

that time intermarriage between Poriuguese and'“egro people has been
common. Small businesses and government agencies lccated in the town
ére the primary source of employment of the population. Also a rural
university provides jobs for a censiderable part of th population.
With regard to their food consumption habits, the natives have only

b one or two typlical dishes which includes eggs. The‘use of eggs for

] breakfast is not a habit of the majority.

résor s,

The Mideastern immigration families constitute a wealihy

minority group which is increasing in size. This groun is comuonly

referred to as the "Turkish" or as the "Syrian-libanese! colony. Their

1/ Brandt, Sergic ilberic, ANUL-iCac € [ omauro Ge .
frutas em Vizosa, M.GC., 1953, Revista "Seiva®, Nc. 53, &no £Vi
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origin consists of several countries of the "*adle Zast. Members o
the group do not readily mingle with the natives and they stroncly
cling to their homeland customs and habits, ezpecially their homeland

eating habits. Commonly the people of this group arc engaged in some

cf business.

w

form of business and own retail stores or similar kind
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As they increase their wealth and education they ch nge

classification. The people who have rccently immigrated into Brazil

-

are referred to as "Tuarkish®., When these

i

people move into the average

income bracket they are called "Syrian". ZLater on, when Lhey reach

1

the upper level of the power struciure of the community, they are
referred to as "Libanese™, a more respectable classification.
| o TP S - 2 - 4 .. . - T - R U - - oo
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income levels of families in Vicosa. This study is the first attempt
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presented come from the sample. Inflation has been occurring at a
relatively high level, During 1660 the cruzeiro lost about 50 per
cent of its value. In the time period afier the cdata was collected,
inflation increased even more because of the political evenis which
. " " 5 N l/ my oy i R
were occurring at the naticnal level. The cruzeiro was wvalued at
a rate of 200 per U.S. dollar when the data were being collected,
however, the current exchange rate (January 1963) is approximately

800 cruzeiros per U.3. dollar. About 23 per cent of the families were

1/ In August 1%l an unexpected change cccurred in the political
regime of the country. After seven months in office, the President
resigned and the Congress voted a bill changing the regime from
Presidentialism to Parliamentarism.
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v in the higher income bracket (above Crd 20,000 per family per month)

22 per cent in the nmiddle group (between Crd 10,000 and Crg 20,00
per family per month) and 55 per cent of the fazilies were in the
lower bracket, The families in tie lower income classification were

earning less than Crd 10,000 per family per month. The average family

inzome was Crd 14,387.76 per month and the average per capita incone
was Crd 2,085,91 per month. In terms of the american dollar the average

annual pef capita income was approximately $125.

i 3 Production and Marketing of Epcs

In Vicosa eggs may be separated into two bzsic types, country

eggs and commercial eggs. The country eggs are produced in small

cuantities by most farms in the naigrboring region of the town, The
cost of producltion of these eggs is nearly zero or nil, because producers
& J 3 P

really de not have an economic altermative for their rescurces., No

modern techniaue such as concentrated feeds and equipment 1s used in

s S ATIT A TI  B 1 TRIA o e

the production of this particular type of eggs.

The cormercial eggs, which are produced by a few modern units

¢ located in the town, provide a fresher and higher quality type of egzs

to the consumers. Producers of commercial eggs are really a type of

-~
e

specialized entrepreneurs and are more market-conscious than the

general farmers. They use more advanced preduction technigues and

T ML

equipment such as concentrated feecding, selection of layers, seni-
automatic equipment, and periodic renewal of the flocks. The producers

of commercial eggs had to struggle vigorously in order to ccntinue

Operating in the market. -In addition to having higher costs of preducticn,

~kop e

. they were faced with the prcblem of prometing Ltheir product to consumers




» wine, for generations, were accustomed to purchasing the competitors!?
.product, the country eggs. Hogever, indicaticns are that thesze
preducers have survived the difficultiez of getiting initially established
and are cperating efficiently enough se that returns to rescurces are
adaguate to warrant continued operation.

Egg production in the regicn tends to follew a seasonal trend
and the peak is usually during the months of June and July. The lowest
level of precducticn is reached in December and January. During the
time of seasonal surplus, Jure and July, part of the producticn of
counﬁry and commercial eggs is distributed to reightoering or distant -
cities,
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eges in retail stores and groceries, others buy directly from the
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eges which are delivered to their hames. There are no assembling
points between procduction and retail outlets. In a certain way it
could be said that the bakeries and the retail storss act as assexbling
polnts after the eggs are transported into the town. DBoth country and
commercial eggs are usually transported into the town and distributed

» 7 . by people on fooct. Country eggs ustally are meticulously wrapped with

corn husks, each egg being wrapped individuslly, whereas, commercial

=y

eggs are not packaged for delivery but are delivered in bulk. Some of

the small producers sell their own production directly to consumers or

to the bakeries and part of thex sell through the several retailers

located in the town., Mcst of the commercial producers sell their cwn

- preduction directly teo consumers.
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Grading and standarcdization have not been attamnted by eith

small farmers or by tre ccmmercial producers.
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goverrment inspectien or grading regulatiens, preservation

L=

facilities are completely lacking,
The bakery abzorbs a large share of the preduction of country

eggs. A small part of the supply sold to these bakeries is bought by

b4y

consurers, but this does nct seem to be a regular socurcs for most of
the consumers. There are no figures available on the econcmic imperience
of the bakery industry either as a source c¢f demand for eggs or as 2

marketing channel between producers and final consumers.,

Extreme differences in the price of egps may prevail in the

mnwmlend At e s 8 mlasmrs A eemaad S Y e T
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of Lime that the data was collected retail prices of eggs ranged frem
about 30 to about 80 cruzeiros per dozen. Part of this price difference
may be due to premium prices being paid for hig her qualily eggs, however,

information regarding this is not awvailable.

.
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CEAPTER 111

THEORETICAL MCDZL AND CONCEPTUAL FRAMEWCORX

[¢9]

A Demand Medel for Purchased

LTES

The quantity which consumers will take of any commedity is
affected by many factors., Although economic and social factors are of

primary impoertance, other factors may substantially in

quantity. FPurthsmmore, many of the facters affecting the guantity which
COnsSWuers will bLake mev nob aclh Lodeoendseniiv bub rabbier may inberach
k 5 J 3

with each other. The group of variables which influence the demand
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all of these variables at once would be impbssible. The analysis of
the demand for purchased eggs needs to be performed in a simplified
framework so that some of the more Important facters of interest may be
analyzed and, insofar as possible, their effects isclated from the
effects of other factors. |

"In this study, the model which will be used to exglain the quanti-
ties of eggs purchased will include selected econcmic'and social
variables. The functional relationship is:

Y=1or (xl__, X2, «vey Xi/Xxe1, Xke2y ooy Xn)

Where: :

Y is the quantity of eggs purchased.

X3y (1 =1,2, ..., k) are the economic and social variables which



are explicitly incorporated in the model.

X3 (i=ke1, ko2, s++y 1) are all the other variables whick
may affect the quantity of eggs purchased and which are assuncd to te
of relatively less importance and tend to cancel each other.

The economic variables included in the model are, specifically,
the price of eggs per dozen and per capita disposable income., The
quantity of eggs pu}chased and the price & eggs should be inversely
related because of real inccme and substitution effests, Frex a
theoretical viewpoint the relationship Eetween quantity purchased and
per capita_income will be positive and incame may be viewed as a

demand shifter.

A% medcuratle houscholdd characteristics included in the model
are the education lsvel of the Acusewife in terms of years of formal

unber of children of 11 ¥ears
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or under. These variables are assumed to be an important part of th
theoretical construct and are explicitly incorporated'in the model
along with the economic variables. * Fach of thesé variables may affect
the quantity purchased by shifting the demand for purchased eggzs. The
per Eapita purchases of éggs and the number of years of formal gducation
of the housewife are expected to be positively related because house-
wives with more years of formal eduqation are assumed toc be more
familiar with the nutritional value of eggs and would use greater
quantities of eggs. Familz_size and the number of children are expected
to be inversely related to the quantity of eggs purchaced per capita,

Some economies of scale may exist because families with larcer nuzbers

1/ The term "hounehold" as used in Lhts Sii @ oo
persons, usually related by links of blood, living zt +he :ime house ana
having meals at home. 3Servants tzking ncals at hcze are alsc included as
part of the household. In this study the term "familv is used as a

synonimous of “housshold"h,
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of individuals more efficiently util > quantities of eggs
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purchased than do families with fewer individeals. Alsoc, the
consumption capacity of children is less than of acults which would
tend to decrease the per capita purchases of families which have largzer
nurbers of children. -

Race, living background, regionalrlocation, ethn;c origin, and

backyard production of eggs, are the social characteristics explicitly

included in the model. Not included in the model will be factors such

r—

as the prices of other cormocdities, tastes and preferences.

The Elasticity Cencents

Two elasticity concepts of demand are traditionally used in
eccnomic theery. One is the price elasticity of deémand and the other
is the income elasticity bf demand,

Price elasticity of demand is a measure of the sensitivity of
buyers' reaction to price changes, It is a measure of how Y, the
quantity purchased, is responsive to a change in L, the price of the
commodity, given a demand curve. The relationship tetween relative
changes in quantity purchased and relative changes in prices paid is
denoted as coefficient of price elasticity of demand. Mathematically,

the elasticity coefficient is defined as:

dY

-4

i? = = s E

Where:
Y = aquantity purchased

dy infinitesimal change in jguantity purchased




X = oprice

dx

2 p

Demand 15 said to be elasiic when 7p is - o< 7+ L~ 1 for
D

infinitesimal change in price

[#

I

price elasticity coefficieat

all values of Y, It will be inelastic when J7p is - 14?@40. The
demand curve is said to have an unitary elacticity when the coefficient
has an value equal to -1.0. ‘

The elasticity is different for all points en a linear demand
curve. At ihe point where the elasticity coefficient is equzl to -1.0
(Cournot*s point) the total revenue is a maximum. Above this point

elasticity of demand increases, and below it, elasticity decrcases

X
—En L Z)z -
/Cournotfs point {7/;) =1)
Total a,
— >, A
Revenue /< %< ©
: o >

Figure 1. Point of Maximum Bevenue (Cournot's Peint)

If elasticity of demand is a constant, say ?[Pc’ then

dy
;[p'__;'ry =dlog ¥
FOT Tax d log X
X

where the functional form of the demand curve of constant

elasticity is




which may be expressed in a logarithmic form as

log Y = logd&?po log X
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Knowledge of the price elasticity coelficien
utilized to determine the quantity or the price cor the profit margin
which will yield the highest total returns to a firm or Lo a sechor of
the eccnomy. Also, it may be used to quantifly expected changes in
quantity associated with changes in price..

The concept of income elasticity may be used to cuentify expected

., - 1 . < [ —— & — - LR LI L -
changes in gquantity resulting frem an income change. The income
3 T 3y T . I A Le o, wn, 4 aa 2
SLRELICITY 1z The relationzhip betwsen 2 relative change in gquantity

dy
& Y = dY X
tI- ax aX Y
£
where:

Y = quantity purchased ‘
dY = infinitesimal change in quantity purchased
X = lincome
dX = infinitesimal change in income

%1 = income elasticity coefficient.
The coefficient of income elasticiiy may be either negztive or
pcsitive. If the quantity purchased of a good declines as incomes

 increase, incame elasticity coefficient is negative; such goods are

called inferior goods. If the quantity purchased increases as income
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increases, the coefficient is positive,indicating a superior gcoc. The

income elasticity ccefficient gives some notion of how purchasing of

different goods will vary as inccme changes.

ocial Facters
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A Conceptual Framewcrk for

The six discrete variables discussed in this section zre the

social factors to be considered in part of the study. They wvere assused

‘to be cancelledin the previous demand model. 4 conceptualization of

their possibie effects upon the purchasing level of eggs is developed
for each of them. It suggests some hypotheses to be tested and provides

the framewecrk for the analysis.

Races

The white families are expected to have a larger average guantiiy

o]
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of eggs purchased than the mulsttoes. The mulattocs are expsct
have a highef average purchasing ievel of eggs than the negroe:z. One
reason for these differences remains apparently in differences in
dietary habits of whites and negrees. Coming originally from different
cultures, these two opposing groups would have carried over to scme
extent the differences in food uses and habits of eating. It seems
also that changes in consumption habits occur more slewly in the negro
groups than in the white groups. The mulattoes would bte in the middle

of the race scale and are expected to show an intermediary purchasing

level of eggs.

Ethnic Groups
Another social factor to be considered 15 the ethnic corigin of

the familiea, The middle-eastern crigin families are expected to have
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higher levels of purchase of €ggs than the native background families.
Pecple of the Middle-eastern origin group have several typical meals
which are made with eggs. On the contrary,'the native people are nct
greal eaters of eggs. Despite the long-run Lendency to adapt to th
lozal customs, it is expeéted that this difference in purchasing levels

will remain,

Living Backgreund

Among the discrete variables, living background night also be an
important factor in determining the level of egg purchases. The basis
for belisving that farm background people have higher leveis of eggsl
purchase than their city counterparts is that people ceming from a farm
envirenment seem to have taken eggs Tor granied. They became used to
them when it was ffee and disposable at the farm, After noving to the
city they tend to buy mcre eges tﬁan_peOple without that past
axperience.

Early life on a farm is a factor that has becare of considerable

importance in the urbanization process of a population. However, it is

believed that some other habits brought from the rural envirorament, like

raising their own chickens, might obscure the significance of the

differences in purchasing levels of eges.

Regional Location
Regional location refers to w@ether the families live in the center
of the town or whether they live in the suburbs. The center is usually
associated with the wealthier families, wheréas families with lower

incomes tend to live in the suburbs. It is expected that people living
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in the center of the town would have a higher level of egg purchases
than the suburbanites. If there is really a difference between the
doxntowners and the suburbanites, other things remaining equal, it
may be exgained by an incirect influence of income levels of the
populations in the two areas in attracting and distributing the
marketing facilities over the whole ares. The suburbs. s5till being
the most impoverished area did not attract as many marketing agencies
anc facilities. As this is true, a family earning a specified level
of income is expected to purchase different volumes of the product
dspending oﬁ the area in which iti is located. This wculd be due to
differences in degrees of marketing facilities available in the twe
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areas, In this sons
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s L ssumed that, celeris paribus, the

higher levels of purchasing eggs than the

»

downtowners will hav

sugsurnanites,

Backyard Production of Zggs
Backyard production of eggs is the last variable to be taken into
consideration in this anéiysié of purchasing levels of eggs. The main
reason explaining why the families raising their own chickens tend to
buy smaller volumes is that home-produced eggs are nearly perfect
substitutes for purchased €ggs. Some factors may motivate families
to increase the number and the size of backyard flocks for their own

needs and thus reduce the demand for purchased eggs. A current shortage

. in the market and/or a predominance of loﬁ-quality product ceculd be

mentioned as two such factors. Families owning their home supply would

only occasionally need to buy eggs at the market in order to fulfill

their requirements,




The simplified demand model for purchased eggs, the elasticity

LEl= e
concepts and the conceptual framework for social factors will provid
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the necessary framework for the analyses in the subsequent chapters.
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CHAPTER IV

PROCEDURES

Social Facteors

In this study racial groups, ethnic crigins, living backgrounds,
regional locations, and backyard production of eggs were selected as
the primary social factors affecting per capita egg purchases. ¥ith

the exception of ethnic groups, analyses are ccnfined to the cata

s
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the. analyses of per capita differences among ethnic groups.

The data were separated into groups for each social factor on
ﬁhe basis of the number of classes of each of the social factors. The
variabie of interest i1s per capita egg purchases in terms of dozens
per week. A one-way classification analysis of variance was used to
investigate the differences in the purchases among groups for each
social factor. The symbolic representation of the analysis of variance
table for a. one-way classification consisting of t freaiments or

groups and rj observations per groups is given in Tatle 1.

1/ 3ee Appendix A. Sampling Procedures.
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The tetal variation in per capita ezs surchasos

facter may divided into two component parts, The

variaticn in per capits

variabilitv refers to the
diflerences in the mean per capita purchases anong

particular social factor. The error varlablilty

arisine from differences in per capita purchases

observations within a piven class. The Kij's in Tahble

individual observations of ner canita egg purchaces.
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with (t-1) degrees of freedém in the num

freedom in the denominator. The F tests indica

te whether tre

degrees

Tean ner

capita egg nurchases are significantly different from each other.
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Prior to the analyses of variance. h hypothesis

of variances was tested. The F test w
were only two groups. In the caces where there were three groups,

Bartlettts test of homogeneity of variances was used./

In the analyses which invclve more than two groups of cdata an.,
unequal variances are observed, a weighted procedur suggested by

Snedecor?/ Was used to test differences
purchases, This procedure iﬁvolves multiplying the means by welpht -
consisting of the number of observations divided by the estimated

variance of that group.

and their ratio is tested against the F-distributien. Althougn thi.

method ic an approximated tesi, il is assumed thobt tho tast provide.
sults which are sufficiently accurate for the purpeses of this sty

&

Estimation of De*nﬂd for Purchases Eges

The functional relationship between per capita purchases of &)z
two economic variables and three neasurable housenold characteristic.
is to be estimated. The two economic variables are the price of egg-

in terms of cruzeiros per dozen, and the per capita disposable inceme

in terms of thousand cruzeiros per month, The three measurable housie ..
hold characteristics are the education level expressed in terms of
of formal education of the housewife,
of children of i] years of age or less per household. This functionej

relationship is to be estimated by least-squares multiple regression

_/ Steel, R.G.D. and J.H. Torrie, Frincinies and Pro-ecurss n:
statisties, (¥ cGraw—hlll Book Company, N.Y.,‘lcéf) pp 1.

2/ onedecor G.W. and G.W. Cochran, 3::;__32355 Seihods, (The
Towa State College Press, Ames, Towa, 1936} pp 285-2%5.

A pair of weighted mean scuares is caleulat g

of homogen:. .

s used in the caszes where T s g

among weekly per capita =2z

4

Years

the household size and the numiep,
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techniques. Both linear and curvilinear relationships are to be

)

estimated., The multiple linear regression estimaling emuation i1, of

the form:
o - - y -~ " - . b
Y = bo ¢ byiy & body + b3X3 + by, bgZs
where
A ) : .
Y is the estimated per capite purchasing level of £53 expressed
in dozens per week ’ )
b, is the estimated Y intercept

by through_b5 are the estinmated partial regression coefficierts
X1 1s the price of eggs expressed in cruzeiros per dozen

X2 1s the per capitz disposable income expressed in trhousand
cruzeiroes per month

Y - de tha rsambawm A8 e AP e Y el oL S o oot .
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Xa is the number of persens in the household
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The multiple curvilinear regreésioh estimating eguation is as
foliows:. _ |

log Y= log 50 * bi (lpg X)) % by (log X5) + by (log X3)

+ b, (Log X,) + bs (log Xy)

where the variables and the sstimales arc the saiafas those in the
lincar function, exprosszed in iogarith:f.
| Separate functioné are to be calculated fo;Ahouseholds with
bﬁckyard production of eggs and for households without backyard

1

production of eggs.

The significances of the coefficients of determinaztion (32) ar
to be tested by means of the F test. The significance of the partial

regression coefficients (b;) are to be tested by the use of t test.



Estimation of Elasticities

Price and income elasticities of demand for purchased eggs are to
be estimated directly frum the muiltiple regression curvilinesr eguation,
The logarithmic form of the curve for that model is idertical to curmve
of constant elasticity. The partiél regression coefficierts (bl and o,
directly satisfy the elasticity formula, respectively for price and
incorme,

Both elasticity values are 2lso to be esiimated from the linear

equation, Here, the elasticity values are given by the formula:

»

whare b, can be either Uy or bp, and X; can be either Ay or Ko, giving

'Y -~

respectively the price and income elasticities of derand for purchased
eggs. ¥ is the average per capita purchasing level of eggs. For
i 1 the formula gives the price elasticity coeflicient of demand for

purchzsed eggs and when i = 2 the income elast1c1*" coefficient is
obtained, Xl is the average price of ezgs and Xy is the average per

capita disposable income.




CHAPTER vV

EFFECTS OF SOCIAL FACTORS ON EGG PURCHASES

F g

Racial Classification .

Thé main sample was partitiored into three parts for purrcoses of
making comparisons among the racial groups.  The first part corsistec
of 69 white Louseholds, the second part was composed of 16 mulatto
households, and the third part contained 15 negre householcés.l/

T

ENR W Y YOS et A My YA < v
e wWihlite @2 purchascd 0.104 dozen egps per week per canita

which was the highest for the three racial groups. The PEr capita egg

Farchiases of ihe mulattoes was 0.074 dozen per weex while the per
capita purchases of the negrees was 0.065 dozen per week. & test of
the variances of the tﬂree groupsg/ indicated that the variances were
not homogenecus and that one of the assumptions underlying analysis
of variance would be violated if this technique was applied without
modifization, Therefore; a weighted analysis of variancel/ was
performed and the F! value obtained was not significant at the 0,05
level indicating that the mean Per capita purchase:z ameng the three
racial groups were nct significantlyAdifferént from each otﬁer.

The observed differences in average per capita egz purchases &EOng

the whites, mulattces and negroes should not be interpreted as due to

ocial

(4

H/ see Appendix B, Kousehold Chdra"teristics Accerding to

Classifications, _
2/ See Appendix C. Bartlett?'s Test of Homogeneity of Variances.
3/ See Appendix D. Snedscor's Test for wWei gkted Yean 3guares.
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differences in behavior, but onlyras differences arising from randem
variation, For purposes of investigating egg purchascs the three racial
groups could be considered as representing one population. If
originally any differences among races prevailed in patterns of behavior
these have been changed probably by intermarrizge and cultural inter-

change so that they are no longer identifiable.

Ethnic Oririns

The main sample was compared with a second supplementary sample
for purposes of testing the differences between the ethnié groups. The
main.sample was composed of 100 native families and the addition
sample contained 15 families of Mideastern crigin.

The average per capita purchasing level of eggs of Lhe Mid eastern
families was 0.465 dozen per week, which is about four times as preat
as the average of the natives. The average per capita purchases of
eggs of the natives was only G.118 dozen per week. The F value in
Table 2 was significant at the 0.0l level indicating that the differences
in the mean per capita purchases of the two ethnic origin group were
highly significant.

Table 2. Analysis of Variance for Per Caplta Egg Purchases of Ethnic
Origin Groups.

Source of Variation | Degrees of Freedom 3.5. M.S. F value;/
Between groups 1 1.57625 1.57626 L3.G71iw
Within groups - ' T 113 3.87L57  0.03429

Total 114 5.45C83

1/ A single astorisk (#) means significant at 0.05 lewvel and two
an

asterisks mean significa
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The patterns of behavior of the twe ethnic Eroups are guite
different and it may be that the recent coming of the Mideastern, group
is one of the reasons why that difference still prevails and may be

identified.

Living Backgrounds

For this part of the investigation, the main sampie vas partiticned
according to the living backgrounds of the housewives. The urban
living background group is composed of 43 heuseholds and the rural
living background group consists of the remaining 52 households.

The urban living background families purchased an average of 0.123

L
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3 was not significant at the 0.05 level which indicates that the mean
per capita purchases ~ of . the two living background groups ware
not significantly different from each other.

Table 3. Analysis of Variance for Per Capita Zgg Purchases of Living
Background Groups. :

Source of Variation Degrees of Freedem S.35. M., F value
Between groups 1 0.00277 0.00277 0.087
Within groups 98 3.11838C 0.03182

Total : 99 3.12157
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The observed differences in average per capita purchasing level
of eggs between the urban background people and the rural baékground
people should not be interpreted as differences arising from differences
in behavior, but only as differences due to random variaticn. With
regard to this characteristic, both groups may be considered as a
homogeneous group, rather than as iwo distinct groupé._

It is possible that the total egg consumpticn levels of ithe two
groups are really different even though the per capita egg purchases
are nct, Information on thre quantiiy of eggs produced by the few
chickens raised by individual familjes in their backyards was not
obtained. However this scurce of @ggs could account for a substantial
HER A

L. -
Vel LY
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backyard production. It is possible that the housewives with a rural

CECHEICUAG would Do move incliined Lo rsise z few chickens in their
backyards and this cculd lead to real differences in per capita
consumptions between these two groups, but such differences could not

be identified by investigating egg purchases alone.

Regional Lecatien

The two parts which compose the mein sample were taken at random
from the families living in each of the two regicnal locations of the
town. The sample taken in the center of the town and the sample taken
in the suburbs both consist of 50 ﬁouseholds each.

The families living in the center of the town purchased 0,124
dozen of eggs per week per capita and the families living in the suburb
purchased 0,111 dozen of eggs per weex per capita. The difference

between the avefage purchases of the twc groups is very small. The
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F value in Table 4 is not significant at the C.J5 level indicating
that the mean per capita purchases of the two groups were not
significantly different.

Table 4. Analysis of Variance for Per Capita Purchases cf Hegional
Location Groups.

Source cf Variation Degrees of Freedom 3.3, M.3. F.value
.Between groups - 1 0.C0L22  0.00422 0.132
Within groups 98 - 3.11735  0.03181

Total 99 3.12157

The marketing facilitles are better developed in the downtown
section than in the suburbs. But this diffarsnce which is snecificall

a difference in access to stores, did not lead to higher purchasing

levels of eggs.

Backyard Production cof Eges

The main sample was partitioned into twe parts for purposes of

investigating differences in egg pﬁrchases between the groups with

and without. backyard production of eggs. The first part contained 55
households with backyard production of eggs and the second part consisted
of 45 households which did not have backyard production of eggs.

The group of householdé without backyard producticn of eggs
purchased an average of 0.176 dozen eggs per week per capita whereas the
weekly per capita purchases of eggs of the households with backyard

"production of eggs was 0.072 dozen. The ¥ vaiue in Tabie 5 is

~

significant at the 0.0l level indicating that the differences in the



mean per capita puichases between the two groups is highly significant.

Table 5. Analysis of Variance for Per Capita Purchases of Yggzs of
Groups With and Without Backyard Production of Eggs. )

Source of Variation Degrees of Freedom 3.3. M.3. F wvalue
Between groups 1 L26631  0.2631 - G.1L0ww
Within groups -G8 2.85526 0.029%

Total ' 99 , 3.12157

The presence of home production of eggs is an important factor
reducing the guantity of eggs purchased. Eggs produced at home are nearly
perfect substitutes for eggs sold in the market and this in part accounts

for the lower purchases of the families wit
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The social factors which were most important in terms of affecting
per capita egg purchases and which resulted in significant differences
in weekly per capita pur@hases of eggs were ethnic origin and bacxkyard
production of eggs. The factors which did not result in significant
differences in weekly per capita purchases of eggs were racial
classification, living background, and regional leocation.

Several factors may have acceunted for the non identification of
‘differences in egg purchases. The difficulty of precise racial
classification due to intermarriage over time, sccial mingling and
cultural interchange amoﬁg the racial groups are scme of tﬁe factors

which in part may have been responsible for the non significant

differences. Other characteristics of farm background people such as
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raising their own chickens, may have acceunted for the lack of . ~.

“eiluvrenoes
in purchases of egrs between farm and city ba:kground £roups, I Lo
differences in marketing facilities in the center of the town as
compared to the suburbs did not lead to a significanily higher purciisin-
level of eggs of the families living in the center of town.

In the future changes in the number of families xeeping backy g
production could substantially influence the guantities or €ZES purshaLed

in the market, however, it is difficult to precisely identify the
direction of the trend for the number of families keeping backyarc
production of eggs. This seems to be a social characteristic whicr

could be Strongly influenced by market and production pelicies such

,
-
i

improvement of quality srd ingroasing Ginz 'mupnly of moaan &5,
- ~ —t i o
One of the striking features of the resiits i: the low avera
. e s

per capita mipchasineg 1ae-) Vi Teghbe D05 sugpest Lhat there are

possible opportunities of increasing per capita egg purchases througzh

educational programs,
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CHAPTER VI

DEMAND FCR PURCHASED ECGS

The functional relationship between ﬁeekly per capita egg
purchases and selected economic variables and measurable family
characteristics were estimated for the group of househelds with bacxkyard
p:éduction of eggs and the group of households withoui backyard egg
production separately. The reason for partitioning the main sample of
100 native - 6rig£ﬁ-‘ families into the groups with and without
backyard production of eggs is that the average per capita weekly
-purchases differed between the two groups and could not justifiably
be considered as one homogenecus group. Linezr and curvilinear
relationships were estimated for each of these groups. &stimates of
priﬁe and income elasticities were derived from both the linear and

curvilinear functions for each of the two gfoups.

Group Without Backyard Prcduction

The group of households which did not keep chickens for backyard
production of eggs consists of 45 households of the main sample. All
of these families are of natlve origiq.

The weekly per capita purchase of eggs was expressed as a function
of the price paid for eggs in cruzeiros per dozen, per capita disposable
inceme in thousand cruzeiros per menth, nurber of years of formal
education of the housewife and the number of children of eleven years or

under. = For this group of households, estimates of purchases are also
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estimates of consumption. Least scuaresz t chknigues were used in

the multiple regression equation. Both lincar and curmvilinear
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relationships were investigated., The curvilinear r
estimated in the form of a logarithmic equaticn. The estimztes of
regréssion coefficients, standard errors of regression cecellicients,
and coefficients of determination for the linear and cqfvilinear

equations are presented in Table 6.

In both the linear and curvilinear ecuations the signs of the

'coefficients for price and income are cornsistent with economic theory.,

The. negative sign of the price coefficient indicates inverse relaiion-
ship, and the positive sign of the income coefficient indicates a
direct relationship. In both eguations the positive sign of tre
coefficient for education of the housewife is also consistent with the
conceptuai construct and indicates a direct relationship bstween
education level and purchasing level. The sign of the coefficient for
number pf children is negative in the linear eguation indicating an
inversq relationship which is consistent with the conceptual construct.
ﬁowever in the curvilinear equation it 'is positive, and consequently,
inconsistent with the conceptﬁal construct.

In the linear equation and in the curvilinear equation the regression
coefficients for price and education were significant at the 0,01 level.
The coefficienté for income and number of children were.significant at
the C.10 level in the linegr ecuaticn, havever they were ot s%gnificant
in the curvilinear equat%on. In the linear equation.all four variables
are important in terms of ekplaining significant amounts of varistion

in per capita egg purchases., while in the curvilinear equation only
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Table 6, Estimates of Partial Regression Coefficients, Standard Errors of Regression Coefficients and
Coefficients of Determination of the Linear and Curvilinear Equations for Households Aithout
Backyard Production of BEFs.

~
Equations Y Inter- . - Indupendent Variablesd/ K2
' cept X3 Xn Xy X, Value

Linear 0.55618 ~0.00699¢ 0, 04ChH 5 0, 018243k =C.01141% O 7O2r

(C.00128) (0.00¢01) (2.07633) (2.00780)
‘ :

Curvilinear T.008RL = 8173 0.GE6720 0.36892%xx% 0.05690 Q. 54 204

(1.72359) {0.38527) (C.11930) (0.11688)

a/ The independent variables included in the 1i3enr equation are X] = price of egps oxprasscd In
cruzeiros per dowen, X2 = per capita disposable incoms expressed in thousand cruzeiros per month, X5 =
number of years of formal education of the housiewife, and X, = number of childéren of eleven years of age
and less.  In the curvilinear equation the variables are the same, expressed in logarithuws. One tailed
tests of sipnificance were used to test hypotheses about the individual regression coefficients, A
single asterisk, (%), indicates a significant repression cosfficient or B2 ab the .10 devel, a double
asterisk indicates significance at ihe 0.05 level and a Lripie asterisk indicates significance at the
Vol level,
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price and education level are important variatles.

The coefficients of determinaticn of the linear and curvilinear

fits the data on per capita purcrase The curvilinear eguation

+ Y ke

explains approximately 54 per cent cf the total variation in per capita
purchases of eggs whilé the linear eguation explains approximately 790
per cent. The two 7 were significant at the 0,01 level.

The regressicn ceoefflicient for price in the linear eéuation means

that a change of 10 cruzeiros in the prices of eggs 1s expected to

result in an inverse change of approximately 0.07 dozen of eggs

o

purchased per week per capita. In the curvilinear eguation it indicate

cg is exrented to result in an inversa

"S

ner cent in pri

that 3 change of 1

"3

chanre of approximately L.R per cent in purchases. The purchasing level
of the group of hcouseholds which do not have backyard produciion of ezzs
is &ery respensive 1o changes in the price of eggs.

The coefficient {or the income variable in the linear eguaticn means
that a change of one thousand cruzeiros in per capita monthly disposacie
income_is expected to result in a change of approximately C.0l dozen of

eggs purchased per week per capita. From the curvilinear eguation,

-y

however, one cannot feel cértain that this coefficient is different from
zero. It must be emphasized that £he average per caplta dispcesable inccme
of this group of households is very lowl/ as is true for the wrole
pepulation of Visosa. Also since cross-secticnal data are veing u#ed

the'd*¢+e.enceg in income levels among pec

levels in a given time period rainer than

1/ The average per capila montrly ci
E n

group was Irl 2,107,730, roughly equivalen
aplva-
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pecple over time, It is assumed Lhat the effects on per capita erg
purchases of changes in per capita incame over time would be sizilar
to the effects of the differences in the per capité income levelus
observed in the sample. Given that Shis assumplion is valid, then the
estimates of the income scefficients are really indicators o
responsiveness of purchasing levels to changes in income levels when
all other factors which might affect egg purchases are assumed constant.
For this group of households decreases in income levels wowld tend Lo
resultlin decreases in per capita purchases of EEES. .
The cqeffiéient for the education level of .the housewile in the
linear equation means that a change of oné year in formal education
is . expected to result in a direct change of agproximately O.
in per capita weekly_purchases of eggs. For the curvilinear relaticnship
a'cEange of 10 ner cent in the cducnting lovel is sapuiied Lo
in a direct change of approximately 3.7 per cent in purchases. The
average level éf formal education of the housewives in this grcup is
3.02 years which is less than a primnry school course. Increasing levels
of formal education of the housewives are expected to resuit in
substantial increases in purchasing levels in this group. Increased
education might also lead to more price and quality discrimination,

which could have indirect effects on the response of purchasing levels

£

to changes in education levels of the housewives of this group. It

is possible that the education level varizble to some degree reflects

the effects of income levels. Kowever, in this study the linear

association between income and education is not very high ( r = 0.50].

The coefficient for nuzmber of children of eleven vears of age or
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less in the linear equatioen means that 2 change of one child 5f 11
years or under in the household compesition is exmected to reselt in an
inverse change of approximately C.U1 dozen of eggs purchased per weex
per capita. For this group of households the mumber of chiléren of

eleven years or less as a properiion of the size of the houszchold is

being accounted for by children who are five years or less. Improved
and expanded medical care is helping to reduce the rate of infant

mortality. Changes in the family structure due to a hiigher prepertion

capila purchasing ievel Lul may resuit in an overall increzse in tetal
purchasing per household and tetsl cuantitics purchased in the market,

The varisble correspending t¢ household size which would complete

the equation initially included in the theoretical model was not included

in this final équation. The correlation between family size and number
of children wss relatively high (r = C.72). Also the regression
coefficient for family size was not significantly different from zero
at the 0.10 level and tﬁe estimate of the coefficient in the linear

equation was less than its standaré error.i

Group of Househclds With Backyard Production

The group of hcusehelds raising chickens for own consumption
consists of the remaining 55 households of the main sample. All of

these-families are also of the native brigin.

1/ 3ee Appendix D, : Lstimates of Alternative S-vations.
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The veekly per capita purchasing level of epgs was expressed'as a
function of the price of eggs in cruzeiros per dozen, par capita monthly
disposable income in thousand cruzeires per month, number of years of
formal education of the housewives and number of children of eleven years
of age or under. The estimates of regression ccefficients, standard
errors of regression coefficients, and ccefficients of cetermination for
the linear and curvilinear equaticns are presented in Table 7.

The signs of the estimaﬁed coefficients for the price and income
Variableé are consistent with economie thecry and indicate an inverse
relationship between price and quaniity purchassed and a direct

1

relationship between income and quantity purchased. In the linear mcde

}_l

both of these coefficients were significant at the .Cl level wnereas for

the curvilinear relationship the coerficient o

.10 leﬁel. The coefficients of the educétion and nurber of children
per family’variables were not significant in either the linear or |
curvilinear equaticn. Furthermore, in the linear equation the ccefficient
of the education level of the housewife and in both the linear and
curvilinear models the coefficients of the number of children per
family were not‘consistent wiﬁh the cenceptual censtruct.

The coefficients of determinations for both eguations are low
indicating that a rather small proporticn eof the total varizbility in
egg purchases is explained by thesé equations. The linear ecuation

explains approximately 28 per cent of the total variation in purchases

while the curvilinear explains only 10 per cent.  Although small, the

:

R2 value for the linear equation was significant at the 0.0l level,



-‘Table 7, Estimates of Partial Regression Coefficients, Standard Errors of Regression Coefficients and
Coefficients of Determination of the Linear and Curvilinear Hquations for Households with
Backyard Production of Eggs.

o~
Y Inter~ *__Independent Variablesd/ R?
Eauations Cept X3 X5 A3 R " Value
Linear 0.20955 ~0.0034 535 - 0,031 8300 ~-0.002.5 . 0.00390 . Q.278%x
(0.00125) (0.01074) (0.00530) (0.00792)
Curvilinear , 2.00512 =3.39266% 0.3751% (.15901 0.0h426

(1.76901) (0.640%) (1.17716) (0.33747)  0.104

a/ The independent variables included in the Linenr oquition are %] = price of eggs expressed in
cruzeiros per dozen, Xo = per capita disposable income cxpres:ed in thousand cruzeiroes per month, Xg =
nurber of years of formal education of the housewife, and X, = number of children of eleven years of age
or less. In the curvilinear equation the variables :re the some, expressed in logarithms. Cne tailed
tests of sipnificance were used to test bypotheses about the individual regression coefficients, #
single asterlsk, (*), indicates a sipnificant regression coefficient or R® at the 0.10 level, a double
astorisk indicates significance at the 0.95 level and = triple asterisk indicates significancze at the
0.01 level.

ki
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hovwever, the R? value for the curvilinear eguation was not zifnificant.
These results suggest that the linear eguation fits the data batier
than does the curvilinear equation.

The coefficient of the price variavle in the linear ecuation

implies that a change of 10 cruzeiros in the price ¢f eggzs is expected
to result in an inverse change of approximately 0.03 dozen of epgs

purchased per capita per week, Similarly, the curvilinear relationship
suggests that a one per cent change in price is expected Lo result in
an inverse change of approximately 3.h1per cent in per capita purchases,
Both estimates imply that quantities of eggs purchased are fairly

responsive to price changes.
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a direct change of approximataly C.03 dozen
capita per week. As mentioned previously the average per capita

income levels are extremely low. Assuming the differences in per
capita incomes at this given point in time and ecuivalent changes

in income levels over time similarly affect egg purchases, decreasing

income levels are expected to yield reduction in the guantities of

eggs purchased.

Estimates of Klasticities

Price and income elasticities of demand for purchased eggs were
estimated for the group of households without backyard preduction and

for the group with backyard production. The resulis of these estimates

from both the linear and curvilinear ecuations are presented in Table a.

The estimated elasticities should be interpreted with caution.
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Table 8. Hstimates of Price and Income Blasticitie:
Purchased Eggs for Househelds wWithout Baclk
Eggs and Households With Baciyard rroduction of 2zgs,
Estimated from Linear and Curvilinear Zauations.

Type of
Demand Group of Source of zlasticity
Elasticity Heuseholdsd/ Zstimatien Cocfficient
Price Greup A Linear eguztion : -2,451
Curvilinear eguation ~k 2L
Group B Linear ecuation R e 2
curvilinear eaquation ~3.,393
Income . Group A Lirear eguation 0.121
Curvilinear equatiion 0.067%/
Group B Linear equation 0.925
' Curvilinear eauation 0.3?59/
™ . P P = T Y - - =
&/ Group AY is group without Dacxyar& PIoOdutiion O eaES.
Group "8" is groun with backvard productien of erps.
b/ Based on coefficients that were not sigiificant at the 0.10

level.

Price differences may in part reflect differences in the size of eEZ3,
qﬁality, ;ype of delivery and iocational discrimination due in part to
imperfect knowledge. However, these differences were not identified,
due to lack of specific data. Differences in per capita income levels
are differences in per éapita income levels among families at a given

point of time, However, it is assumed that these families will behave

v

4+ I

similarly when changes in per capita income levels occur cover time,

Under tihis assumpticn, the estimates are really elasticity cceefficients

of income.

The estimates derived from the two linear esuaticns seem to be ithe

better indicators of the true elasticity values. The regressicn
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significant in thke two curvilinear eguations, In addition, the linear
function has a relativel y better goodness of fit than dees Lhe
curvilinear function for the two groups of hcuseholds,

The discussion of the elasticit ies will involve ordy the estimates
derived from the linear functions of the groups without and with
backyard production. The estimations_are rmade et the mean values of
per capita purchasing level and mean values of the indepencent variable.
The other three varilables are assumed to be constant,

The price elasticity of demand for purchasec eggzs in the

without backyard production is relatively high, €= -2.45), A chan
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change of approximately 2,9 PeT fanv la bhe gquintity purchased.
the group with backyard broduction its value is even highef. The
price elasticity for this group is -2,623., A changé of one per cent
in price is expected to result in an inverse chanye of approximately
2.% per cent in quantities purchased. This type of damand is more
elastic for the group with backyard production than for the group
without backyard production.

Income elasticity of demand for purchased eggs for the group
without backyard production is relatively low, € = 0.121, & 10 per
cent change in income 1eve%nis expected to result in a direct change
of approximately 1.2 per cent in purchases of egzs. For the group
with backyard production the elasticity is higher ( € = 0.925). A

ten per cent change in income is expected to result in a direct change
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of $.25 per cent in purchases. The demand for puarchased eggs is
relatively inelastic with respect to income for the groups with and

without backyard production,

Summary

——— s,

The linear function is the one which best fits the dat

m

on per
capita purchases of eggs for the two groups of households. For bobth
groups a linear function explains larger amounts of the t&tal variation
in egg purchases than does a curvilinear functicn. The signs of Lhe
coefficients of all important variables are consistent with economic
theory and/of with the conceptual consiruct used in this study. For
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education level of the hcusewife, and numver of children of eleven years
or less. Prices paid for eggs and per capita montnly disposable income
are the important variables for the group with backyard prcducticﬁ. Egzgs
are & price elastic and an income inelastic commodity for the groups

with backyard production and without backyard production. The response
to price changes is greater for the group with backyard production than
for the group without backyard production, because eggs produced at

home are neafly perfect substitution for eggs sold in the market.- Ailso,

the response to income changes is greater for the group with backyard

production than for the group without backyard production.
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CHAPTER VII
SUMMARY, IMPLICATICNS, AND SUGGESTIONS FOR FURTHER RESZARCH

Sumnary
The general objectiﬁe of this study is to identify the primary
factors éffecting the demand for purchased eggs in Vicosa, Minas Cera
Erazil, and to deterﬁine how these factcrs aifect the guantity of egpe

purchased,

r¢h censisted of 100 housenolds

{1y

The basic sampie for this ress
divided into two sub-samples of fifty hcuseholds ezch. The first sub-
sample was taken in the center of the town ane the second was takgn in
the suburbs. One additional sample was taken from a minority group.
This sample is composed of 15 households of Mideastern origin.

The one-way classification analysis of variance, and a weighted
analyses of variance approximation were used to test diiference in
average per capita purchases between groups of social characteristics.

The social characteristics investigated inecluded racial groups, ethnic

origins, living backgrounds, regional locaticns, and backyard producticzz.

[+4]

Least squares multiple regression techniques were used to estimate
demand equation for purchased eggs. The functicnal relationship

a funcvion of the price of

[

expressed the quantity of purchased eggs
eggs, disposable income, education level of the housewile, and the

number of children that were 1l years or less. DBoth linear and



curvilinear relationships were estimated for familicy, w.on

preduction and families without vackyard productior e

curvilinear equations for beth of tho groups of familicy.

The social factcors which were most important in berms o asrp-iis -
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per capita purchases and which resulted in simifican

weekly per capita purchases of eggs were ethnic Origin and talrimrd

production of egps,

The important variables explaining the variaticn im per capita
weekly purchases of eggs for the grcup of households wish Lachyard

Y . N

production are prices pai¢ for eggs, per capita montrly dispcsable
income, level of formal ecucation of the housewife, and nunber of
children of eleven years or less, Price and income were identified

as the important variables for the group with baskyard preducticn.

The signs of the coefficients of sll important varizbtles are consistent
with economic.thebry and/or with the conceptual censtruct. For the
two groups of households a linear relationship fitted the data better
than ﬁid a curvilineér relationship.

Eggs were found to be price elastic and income inelastic for botn
groups of households. The group without backyard production was more
responsive to price and income)changes than was the group without
backyard preduction. YHowever, the average per capila purchases of the
group withcul backyard production was over twice as much as for the

group with backyard proeduction.
13
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Implications

The general low level of egg purchases indicates thet opperiunities
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the consumers of quality and packaging eggs might also incres
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capita purchases.

The families of Mideastern origin are increasing in number in the

Vicosa market and the average per capita egg purchases of this group

is higher than the average per capita egg purchaces of families ©
native origin. Currently the Mideastern origin group is a small

Lol

proportion of the population. However, if the numver of families in

of the population and the total volume of eggs urchased in the Vicosa
p p Ec P
market.

The per capita egg purchases of families without backyard

production was over twice that of the families with backyard procduction.

Large changes in the proportion of families with backyard preduction,

could dso result in a considerable change in the average per capita egg
purchases and the totzal volume of eggs purchased in the market. JSince
very little investment is required to start and continue backyard

production, | = propertion of families may change in a very short time

period. The nurber of families with backyard procduction depends Iir

{3
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T
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part upon market conditicns such as the guslity, prices, an

of eggs.
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The differenées in per capita egg purchases between families with
a farm background and f;nilies with a city bzckground were nct
significantly different and the continuous flcw of rural people into
the town of Vicosa is not expected to have much of an impact on future
levels of per capita egg pﬁrchases, However, the increase in nunbers
cf people due to the Immigration of rural people will tend to increase
the total quéntity of eggs purchased. Changes in social chérac,eristics
such as racial classification, and regional location of necuseholds are
not expected to affect average per capita-pdrchases to any lazrge degree.

The purcnasing levels of eggs for the group of households without

backyard production and the group with backyard precduction are Very

"3
2]
(]

responsive to-changés irn prices of eggs. A decreace in the price of
eggs is expected to result in an increase in the peor capita quanﬁity
of eggs purchased, OSince the price cla ; ticity of demend is greater
than unity, the total money outlay fo" eggs Wi 111 a¢éo increase 1if the
price of eggs decreases,

AChéhges in average per capita_income levels are expected to have
a large effect on the average per capita purchases of both groups of

households. However, the purchasing level of the group with backyard

production is expected to be more responsive to income changes than is

the group without backyard production. Decreasing levels of per capita

" real inceme are expected to reduce per capita purchasing levels of eggs

in a less than proportional rate. Lower levels of real per capita
income could prevail in the near future, due to an expected continuation
of the inflationary process. How this inflation will affect egg prices

relative to consumer incomes in Vicosa cannct be predicted on the basis
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of the data and model employed in this study. Conseguently, the full
effect of the dynamics of.inflab;on oL egg purchases and cgg consuiption
will have meaning for the predictive worth of the model bub not in a
readily determined manner.

Rising education levels are expecled to result in relatively large

w

increases in the per capita purchasés of eggs. However, the increase
in ecucation levels are only expected to have major effects on the
purchases of the group without baciyard “roductAOH.

A larger proporticn of children in the family composition is
expected tb result in a decrease in the per capita purchases of eggs,
but in an increase in the per family and total purcdhases of eggs for
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LOf UL chasdren in Lie familv con npo3ltion.

Sugegestions for Further Research

Tﬁe present study is the.fi:st to be conducted in the ﬁ.eld.of
egg marketing in Vicosa. It has only touched the surface of severzal
of problems. Opportunities exist for new and more informative research
in this field. Speczf;callJ, four projects are suggeated here:

(1) A study similar to this one but the variables, especially
social characteristics need ts Se more precisely classified so that
their separate effects may be more readily isclated.

| (2) Large differences in prices of eggs exist in the Vicosa
market. These differences may be reflecting differences in quality

and possibly loyalty to producers. 4 study which identifies the major




factors wnich contribute to these price differences is needed, also,
_there should be an investigaﬁion of the reasons why pric- information
does not spread throughout the market'area.

(3) Some fu?ther research needs to be done with the group wWitn
backyard production'to determine major factors which cause these puople
to have‘backyard production of eggs, quantities proéuced, and factcrs
which cause them to liqﬁidate these flocks.

(4) Practically no information is available on the supply response
of'eggs and other égricultural'commoditiés. More research needs to e

done in the area of estimating supply ecuations and ldentiflying the

'

ma jor factors-ﬁhich cause quantilties supplied to change. This type
of work needs to be done not only for eggs-bgt other agricultural
coﬁmodities.

Finally, the type of iﬁformation provided by ihis study is not
évailable for othér markets in the countu.r and for other commodities.
The procedure for estimating the demand functions . in this study
could gasily be_applied to other comrodities and eitended to cther
markets of the country. In future work sareful consideration should
be given to the differences betweenfactual‘éqnsumption and purchasing

levels since this seems to be one of the most important featurss of

underdevelored markets for similar commodities.

R Y
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APPENDIX 4

SAMPLING PRCCEDURE
The basic sample for this research censisted of one hundred
households divided inte two sub-samples of fifty households.each, The
first sub-sample consisted of families living in the center of the town
and the second sub-~sample consisted of families living in the suburban

areas., In addition tc the basic sample, one additional sample wasz

5\

taken from a minority group. This sarmple is comnposed of 18

»

e

whose familes had a Middle castern origin. (Table A )

Table A4 1, Population and Jarples, Vicosa, M.G., brazil, 1961,
Populaticon Sample
Sections Number of sumber of - Number of hunter of
and groups pecpie housenolds people  households
Center 6,781 . 1,043 323 5C
Suburbs 4,691 754 311 50
Total 11,472 1,737 636, 100
Middle easterners 153 26 : 9L 15

The specific questionnaire wés pretested with ten different
families situated in the several categories; and after a correction of
the imperfections and points of misunderstanding, a final guestionnaire
was ceveloped. The translaticn of this questionnaire is presented

belOW:
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3.

L.

5.

6.
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Institute of Rural Eeonomics
Rural University of the State of Mina
Research on Purchasirgz Level of
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CONFIDBETIAL

Questiocnnaire to be answered by the housewife

Name: | Center
Street: Number: Suburbs

How many eggs did you buy last week? Dozens

How many eggs do you buy each time? Dozens

#what is the frequency you buy eggs?
)

two times a waek

once a week

,«.

~—
or
3
o
“‘
£
a
o
o

~~
S

dontt Buy egas
How'much did you pay for the last amount of eggs you bought?

Crsd per dozen

Do you have a backyard production of eggs for family use?

Yes No

How many persons have meals a£ your home?
( ) 4 11 years:
( ) 211 years:
¢ )

What is the educational level of the honemaijer?

Total:

() none

( ) primary school (until year)
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10.

1l.

12.

13.

14.

15.

16.

gramrar schoel {(until year)

(
(

)

{ ) high school (until ____ year)
) college (until o year)
)

others (explain)

What is the racial type of the homemaker?
( ) white
{ ) mulatto
() negro

( ) others (explain).

Where the homemaker lived her early years?

Note: If the answer is "yes", fill question 14

How much do they earn?

{(a) Spouse Cr3 . a
(b) Son Crd a
(¢) Daughter Crd ' . a
(d) Others Crd a

How much does the head earn? O{rd

What is the ancestry of the horemaker?

( ) Middle easterner

{ ). Other (expain;

Do you raise chickens in the backyard? Yes

e STt i i K
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17. In which days of the week do you buy larger quantities?
18, Why do you buy larger quantitiss in those days?
19, How many eggs do you buy in those cdays? dozens
20. In which menths of the year dc you buy larger guantities?
21. Why do you buy larger quantities in those months?
]
22. How many eggs do you buy in these months? dozens
23. ‘Where dc you buy eggs?
{( ) at the door
()} at the little stores
( ) at the large stcres
( )} at the bars
( ) do not buy
() others (specify)
2L, What type of eggs do you buy?
B ()} "Peasant" eggs
¥ )
( ) Commercial eggs
( ) Do not buy
25, Why do you buy eggs of that type?
26, “ny do you raise chickens in the backyard?
.

| e T
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27. What is the type of eggs you like best?
() "Peasani’ egis

sornrelicl eggs

,.
S

No preference

—

(
( ) Others (specify)

2%, Why do you prefer eggs of this type?

2¢,  What cclor shell do you like best?
( ) Wnite
( ) Brown

( ) No preference

L e i S S

I Iy -

hell have darker yolks?

(
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)} Yes

() Ko

{ ) Do not know
() HKever thought about it

32. What color do you like best for the yolk?

t

{ ) Dark yellow
() Lignht yellow
(

} No preference

33. Why do you prefer yolks of that color?

34. Why don't you buy larger quantities of eggs?

-~

Note: Only the first sixteen questionc of tnis
used in the present study. The other eighteen cuesticn
study on preferences and habits of the consumers.

aquestionraire
8§ were used

-
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H

-

were



‘The whole survey was ctarted in the begirning of July, 1941, and It
required about 20 days to be completed., Two college students were used
in the cellection of the data, The best period for visitabion was
selected after an observation of the rouvLines and schedules of the
housewives., After 2:00 p.m, most housewives has nearly completed their
housewerk for the day and it was assumed that thevy would be in a2 more
favorable mood for ansvering the questionnaire.

Revisitations were made to clarify the responses to solve questions
and to obtain information for questions which for cne reazson or ancther
were not answered during the previous visitation. The question regarding

family income, undoubtedl cauced the most difficuliv. Frecuentls
2 ¥ - < J

answer this and he was not present when ithe interview was being conducted,
loreover, the people were not accustomed to being asked a qusstion of
this nature and at first they were reluctant to respend to this
question, However, after additional cenversaticn the interviewers
wera zble to persuade the people to respond.

The problem of determining the "race® of the people was left to
the discretion of the interviewers. Race classification really involves
as uniform a criteria as possible on the basis of judgment. Giving the
interviewer this responsibility, avoided in the case of doubt, having
to ask a socially-accepted "white " perscn the ridiculous and very

impolite question if he or she were really of that tiype. Again

circumstances of wealth or social status tend to influence the coler

L e
Py =

classification of pecple, even for government census purposes,

i5, a negro is no longer a negre if he is educated or wealihy.
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Housewives were the respondents in 99 per cent of the caces for
all questions excepi the zbove rentioned incere level cuestion. 1In the
upper and average income hrackets sany of the housewives did not have
any idea about their husband?s income earnings. In the lower incooe
bracket, however, a good many of them were able to give answers Lo
this guestion.

In only one case a household was found to be managed end taken czre

~

of bty a2 male, But even in this eiceptional circumstance, the reception
was goed and fairly good answers were coblzined for the guestionnaire,
because this man could speak authoritatively on his subicct.

Cenerally a fluent conversation was stimilated between the
interviewers and the housewives, This proved ito
fram it we.% were ahle to learn interastine facts about the reonle who
were being interviewed. Also it helped to clear deoutis pecple might

have when receiving such exceptional vistors.
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APPZNDIX B
CEARACTERISTICS CF THE RHCOUZEHCLDS IRKCLUDED IX TrL STuLY
The averape values of educaticn level of the housewife, per
capita menthly disposable income and household size are presenied in
Table B 1.
Tatle B 1. Characteristizs of the Households Inclucded in trne 3tudy,
Per Capita Montriy  Level of Foros Household
Characteristic Disposable Income Education of the  Sizef{lurber
(Crél,000 Per Month) Housewiie (ysars; of fersons)

White

¥ulatto

Negro
¥icdeastern
Native

City background
Farm background
Downtowners
Subufbanites

Withcut backyard
production

With backyard
production
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Table C 1.

APPERLIX C

Bartlett's Test of Homogeneiiy of Variances,

Groups d. £, 5< - log s2

)

Lvihites
Mulattoes 15

Negroes 14 0.0090  -3.95424

bR 0.0380 ~2.,574%78

0.0200 -2,30133 26051545
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APPENDIX. D

Table D 1. OSnedecor's Test for Weighted Mean OHquares.

Sample 3ize Mean Mean Sguare Weight Eeviaticns (5)2 A [l_(7)]2 &
(n3) X3 51 Woe g X; ~ Ko _ Z%L% 1)-1
(1) ( 2) (3) ) (5) (6 (7) (%) (9)
& 0.134 0.038 1,815,789 0.0402 0.001616 O.L2L006 0.331769 0.00L879
16 0,074 0.020 800,00 -0.0198 0.000302 0.186808 0,.661231 0.041330
15 0,065 0,004 1,666.657 ~0,0288 0,000829 0,359184  0.151464 0,0108]19
a =3 %, = _‘L(Z"%Ui) = 0.0933 Woighted $.3. = S(4)(6) = 4.629582

Pt = 2,282 with (f] = 2) and (f, = 40) d.f.






Table B 1. Estimates of Partial Regression Cosfficients, standard Errcrs of Hegression Coefficients, and
Coofficients of Determination of Alternative Equations,

——,

BRI A A
” ;

et

Y inter- Indepandent Variablesza/ R
Eouation cept X ) §) X3 £, g, Velue
“A11 Households (n = 100)
Linear 0.37630 =0, QDS Ltk 0. 025653t C.0024% 0. 00070 0.920163 O, L D2
(0.0%102) (0.00767) {0, 20473) (0.00642) (0.00835)
Households with Backyard Production (n = 45)
Linear 0.55627 -0, 07053 0. 01074 0,01 76815 0. 0U125 3.01252 0. (r2akus
' (0.00134 ) (0.00#19) (0. 00701) (0.00825) {(0.01073)
Linenr 0. 54280 <0, 0073/ 5056 {1 22 D0 (nest -,00032 -C.01224 Q. ORG-S
(V.00134) (0,00629) (0.00824 (0,01083)
Curvilinear 7.2883] SR TR s 3814 B -0, 53580 0.36066 0. 54 2%
(L.7764:%) (Ge113228) (' LGOLD0) (0.16139)
Linear 2, 59301 Y ST Gaed@ 31 ' =2, 03255 Da DRGEE
(. 00224) ‘ _ (L s (..0782)
Curvilinear AL RG] —ly , BRRASE { 3778”“’* 0.051R7 CIENRE SR
(1.69880) (l L1057 (0.11193)
Households With Bﬁckvcru Protactior (r = 55)
Linenr 0.1931A =0, 00375 0L 0035250 ')L 23 LIOTED ~ R (3, P3Hn
. (0.00178) (5.00108) r.l 2348 (._J.uu\_,]}.?) (uan D09 )
Crirvilinear 1. 35082 =3 0T G f‘ !;’)“h S BRI 1.23273% IR,
. y ' ( . g
Qeopriy (2 e AR IETT)  (CA0)

X"‘ B Doy .‘a} L{E' din ‘C‘!;'n.,j_'.'.
lo\. SOW li‘ .{'{} = size of
Jnoyears of ape or less ;(r hovzeliela. Une
ymificance wero used to Leost ]1:,"51(‘;1}:‘1{33%]" _1* at, Lhe  rogression coefficicntse A single
ans sienificant ot the 0,00 level; o double asterisk mocns significant at the .05 level, and
sipnificant at the C.0L lovel. ’

in crune
= yoars of formal edication of the
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